Transforming growth factor-beta 1: a lesion-associated cytokine of the nervous system.
Lesions to the nervous system are nearly universally accompanied by a glial response involving both microglia and astrocytes. The growth and immunoregulatory cytokine transforming growth factor-beta 1 (TGF-beta 1) has potent effects on glial cells in vitro and may play a role in regulating glial activation in vivo. Though present only at very low levels in the normal brain, TGF-beta 1 mRNA is strongly upregulated in a number of different experimental models suitable to study glial responses. Following axotomy of the facial nerve of the rat, about a three-fold increase of TGF-beta 1 mRNA in the regenerating nucleus was observed with a time-course closely matching that of glial activation. Putative activated microglial cells are the major cellular source as revealed by in-situ hybridization. TGF-beta 1 was also found to be upregulated around brain tumors, in the spinal cord in response to peripheral nerve inflammation and in the postischemic hippocampus. In all systems investigated, TGF-beta 1 mRNA could be localized predominantly to cells with the typical nuclear morphology of microglia. In the peripheral nervous system, nerve transection leads to a massive increase in TGF-beta mRNA expression both proximal and distal to the cut site. However, whereas TGF-beta 1 mRNA is restricted to the nerve stump in the proximal segment, expression is diffuse and widespread throughout the denervated distal segment where it was localized mainly to cells with macrophage morphology.(ABSTRACT TRUNCATED AT 250 WORDS)